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WFEEE R OBEE (J€30) : In the fields of mechatoronics, electronics, and biological tissue engineering,
there are significant needs for the digital on-demand micro manufacturing technology. A basic investiga-
tion has been conducted on mask-less direct printing of micro-circuit, micro-coating, three-dimensional
macro rapid proto-typing and three-dimensional tissue engineering utilizing imaging technologies, such
as electrostatic inkjet, electrophotography, and electromagnetic micro-manipulation of particles.

AR RE B
(@FHHAL - )
[EREZES R B =l

2008 4E i 11, 700, 000 3,510, 000 15, 210, 000
2009 4 2, 000, 000 600, 000 2, 600, 000
2010 42 1, 400, 000 420, 000 1, 820, 000

R

AL
R 15, 100, 000 4,530, 000 19, 630, 000

WMot e . T

P o5 % - A E - Bk T

FNREREA Y. « Btk > X 7 A

X —U— R KBRS AT A, F ) A7 a il




1. WFFEBIAR S DT 5

AH PR = ARV fr=J A &b

CIERAEEEREDOSET, TUXNLECT
~ 2 FT2RIE. 3 RTTOMGIEIE 2 AR 3
LEMICHT HRER=-ADRDH D, ZDOX
I RBFHIC e A DI, BREAREEE &
LTHRELWERZEZT TVWDHA 7 V=
v F TN ERL =BT Y 2 DR &R
AT M08 EH S Tnd

KEZB VT, m%%&@a% Society
for Imaging Science and Technology Ff# T
Digital Fabrication |Z P92 [EBRa8 2 B <
NTEY ., Lo XD RUERIEICHED - T
Wh, L kR - E?ﬁk®§®ﬁﬁéﬁ
GEH - BANE R — I LT BT LW A
EBHTENR RSN TS, FICHEER
438 CiX. BioPrinting D4 D R, TFH
AT 4 T IRENRBEN TN D

F 72 HEENZ IO T, Yonsei K% HMT
i [E BRSO SCHR 2 K D WP FERE RS Center for
Adaptive Multiscale Manufacturing O3 7351
B STV D

Lol F@Tiﬂ?@ TEFCEM Lo EA )
EAETO2OREZEN, ZOHLWIETYH
BAMEZ R T RETHLEERD, ZOK
DRI T, WFRAERE UIIAR) 1X, ZiE
TORIENIIEE THE - T & ZEBIBER
~A 7 nTRICET oI E, (1) v~ 227 b
DFEFEFEESEM G, (2) ~A 7 v pE,
B3/~ A7mr Ty R7u b2 A
7 (4) BAEERM 3 RoTARMRAIK (215
M 272D DOIRER R FE 2T o 72,

2. WrgED B

ARIEATTRIE, EREO K9 22 PRI E 2 58
BEE, HrLWEED L —X LD HiTE A
AETDHZEEAMET D, BARICIE, TR
D4 ODEAN ORI EL /D Z Lz AL
ERAR

a)vxyvxw B EEE A
/I/FT% EMEDWRIRZT T L, ~A 772

TEREKE R ED/RY — o % E
5&fhiﬁwf HOHBREZHR LTS, L»n
L bbb NBER LI ESA 7 V= b

i, RO vy KLY —< L TR
éhé%%ﬁﬁ%f%%ﬁ?%é&wﬁ%
BWRHDHTD, TNEENL T, K0Sk
T O EEME N T & 5 # 55
RS S, BEFEIEZT TR, WRT 4
AT LA OREEFEANTIZ & TR 72 B3
FEShs, BEEETH/IEIL. BLKRO 40 um
FEET S 10um &35,

Q) A7 ol FFEA 7Yy M
AR 72T Tl <o R/ K - TR FIROHR

P72 A NEEBETEDL LV IEENS
%, ZOFRHEE T ) BN TR I ZHIET 5 2
ERARER~ A 7 vm ISR 9 D Hif &
BT 5, o, YmoEMRZ—5 > b
&LT\ﬁE?4y73~?4V7Ki0T
WA STV DB BEEDBICAREEZ
[ m@@f:—74/7¢5&m%%%
T5, ZNIZE-T, T4 v T DODOKRE
DWRANDARE L 720 | BERALIR 72 & D [T
OO TEN-ToE ANER X5, HIE
ETHHIEARE/R R S X, 50nm & F 5,
B3 We~A 7Ty K a hFx A
T EEREDOTEy R e v AT
X, TERCTESFHAEINTEY, WS
ORI KRN EFE L TWD, AR TIE
W oEmERA T R TE S L
IHEA T Ve NORHEEED LT, BL
FTEHEHROBWEHE EET 53R~ A 7
EREEIN 2B 5, BAE LT AR
lum THY, 3RIEOT A7 kg1 Lk
LT 5,

4) FAEEN 38 ot MHEBaIR . 17
Uy MW AR U CHE A E R AR
Wk AVERT A e A AT TS, L

L. INBIE2KIE, HAHNMIIRILTH
BV RRICIR SN TR Y . Mm% 7
ExETe 3 IRIL T DIELEAHE T H D lidas
DERITIIRE RBEN D D, £ Z TAIFET
= S P e N N 1] el R G A R 3 o
RHEAL, %uw&%&&ot#wt~
R % BB E OSSR R O IE TR > 72
B ERER 25 L CL 3 ot D IEWEH
WkaE T o Hih 2T 5, BEL TS
NE—ADORE I (X, Ml E AFREZR 50
um R & U FEESERROE S 1L 1 mm BLE &
T 5,

3. WrgED Hik
I E TORFEMTE O R & TR
DOfERZHFE 2 T, FREEZREL, £
INT A —HEREIT- T2, EBRIZHTZ-> T,
HEW] « AERGE R EORES BT TR &
WE~ A 70 Aa—Th AL DHBED
FEABELINSC 3 ROTE 72 E ATV, R - B
FRERL & LEORET LT, Eefkic, ERMEERT
el LTSI COREMMISE & EREEBR A2 1T
>77,
s S
(0) ﬁ?ﬁ‘ A 7 Y=y NGO - EBIAE
WS T, ETEHEA 7V SR
%®%®@$@%%%#K¢éﬁ%%ﬁo
7o, FEBEEZRUWEL, ALK, v v
7 OV AEE, N A NREEE - BN Y
LGP D /8T A —& L T4 2o’



RAMERERCHERE Lo, £72. BlllEsn /28l
S EBERICH LT 7010, Blg e
s & OB & & DX T 21T o 72,
ui@%% FEMTRE R A £ LT, HEIGIC
VORI ENTAR: S Ul et She RPAR = DRASEEE
%%Lﬁo\l‘£%%%k®%ﬁ@ﬁﬁi
D, BE-KERNDONT VR ERT
Young-Laplace D% ~_— R &4 5 BiHD %%
MMEAREELTC, TIE, WHERE— RO
ZACIZB T 2 EBREN ERL O BRI K D E

FRER RIS BT L 2R TH0T
b5,
mode mode
mode1 g—l i 2- ode3
5 N - : JTJ 4 / " "
]
E 4 . - 5 U" / N
a . . )/ X (]
© 3 7/
o2 L U/l ye mode1 dripping
‘® 1o mode2-1 cone-jet
1 ®5 mode2-2 multijet
0 4 mode3 dripping

0 1 2 3 4 5 6 7
applied voltage kV

(1) ¥ A7 VADOE AR EHME « EZERIE
B AT — U EmEEE 2 S Bk L. &
WA~OEEMEAN—R F O FERZIT- 72,
COVAEBIEIZEY . Ny FOERASHIE T
D5MEERE L, U EOEBERFHEEE b
LI LT, MR EIEE OB A2 T
VHENF T R CHEERE T DT
% BA% U 7=, Dot-on-Demand TR & 10 3
7 a LN OB AIRE L 7> TR Y,
JFEPIZIHMEE ORI S IXHE Th D 03,
BIEITIR, AHREE, X—X MO, /X
NDOEY 7 EDOTZMRMENS 5720
INHA~ORE b ED T EIT- T,

Q) ~A 7o ERREFUEEICLY
EHEEBRAEITo7-, ERRERRRIZ T A—%
LB D DS, WA OB BRI T HEFE
FEEZEIR L2, 2D ofERICE SV T,
B FEEOBICREZ, ~ A 7 vl ZFIH
LCa—T 4> 7358 EM Lz, kK
DFA v Ta—F 4 7 hbb, wNREO
WAEHN Ca—T 4 7 T& DEBEE#EMED
FWHETO @B LGNm0, EhiZ~
T ) Akl EOFEMLE B L5t
ATV, A= ~HITEE L, TEITL—
P7V L BZDRT AT ) ATk -
TR ZRBEL T EHD0TH 5.,

B3~ A 7Ty KT b A B
7 bR ERUEEICEY, SR EER
LD E R EREIT-o 7=, FRIZ, 72X
N7 ME3IDTA MR TE D L EIFERE
L7t D ThD,

160 |
S120 | ’_-" |
N | - ]
w0 | 200
el 160
0 . 120
0 40 = 80
80 109 40 Ypum
160 . 0
200
Xpm

after 50 times buildup

4) FAEEN 3 WooERHEBAIR © S5
BT > TELETFFEOBMEIGRICE
B REMERL AN R /7&%%@@1%
H 3 ot AR 2729
VX BRI ioTAmbt?47nﬁ7t
R R R E ALV E— X%
RN, NF— U TEIC BT A HAT A B L
77o FTOEEL 6.6 mm EOMEBERDF = —
TE ZOEMIC L TR L= b D ThH D,

5. LRFERILF
CMEsERm s (B 16 1)

(O H.Kawamoto, H. Inoue and M. Nakamura,
Three-Dimensional Formation of Magnetic
Micro Gel-Beads for Tissue Engineering, J.
Appl. Phys., Vol. 105, 054701 Z 3¢
(2009).

- Virtual Journal of Nanoscale Science &
Technology, Vol. 19, Issue 12 (2009).

@ IR, F&, FHf, v— %7)/&02
FRTHER T T VHBSRIZBIT 5% Y U T



KL D) ), B 235w SCEE C, Vol. 75,
No. 750 ##iH (2009) pp.349-356.

@ JIAR, 8, B, =ik, EBEIEEOR
PE—R S BUE S 2T 2T D h Ik
T OENRRE, BRSO C, Vol 75,
No. 752 &HEH (2009) pp.677-685.

@ ZHW, v, JIA, FREST ORI -
TR & AL 7= SRR D BT K B VAR
55, FEACE R SCEE B, Vol 75, No. 757
EHA (2009) pp.1781-1789.

® A, Vg, FH, v—FTV o ZD2
R T 7 VB RICBIT oF v U T
7T OS], TSR SCEE C, Vol
75, No. 752 & @i (2009) pp.986-991.

® H.Kawamoto, Manipulation of Single Par-
ticle Utilizing Electrostatic Force, J. Elec-
trostatics, Vol. 67 &t A (2009)
pp.850-861.

@ %M, v, A, FESET VLD
S VAR FEMR R T ORI E) O 72 E M RE
Br, BTG SCEE B, Vol. 75, No. 752
(2009) pp.619-625.

® IR, 5, B, =ik, EIEEOR
PE— S BUE S 2T MBI D h Ik
T OENRRE, BRSO C, Vol 75,
No. 752 &HEH (2009) pp.677-685.

O A, Vg, FH, v—F TV 2D2
R T 7 VB RICBIT 5% v U T
7T OS], TR SCEE C, Vol
75, No. 752 & @i (2009) pp.986-991.

ZH, Vi, JIA, §ES T TS - R
TR & A 7= SRR D BB K B VAR
55, FEACE R SCEE B, Vol 75, No. 757
EHA (2009) pp.1781-1789.

@ H.Kawamoto and T. Hiratsuka, Statics and
Dynamics of Carrier Particles in Two- Com-
ponent Magnetic Development System in
Electrophotography, J. Imaging Science and
Technology, Vol. 53, No.6 & @t A (2009)
pp.060201-1-10.

@ by, 2k JUAR, BFGHEOIEHIEIN
Pefih AC HEERBIZH51F 5 T —2KBD
UIal—iay, BREBEEEE, Vol
49, No.1 #&#iA (2010) pp.3-13.

® ZH, v, A, FHES O - R
FHHIAE & 072 B80HA 7 v K PR O TS
K DR, B A SRR U (B
), Vol.76, No.762 &#iA (2010)
pp.298-305

@ JIA, BEA 7Yy MG LEZDO~
A 7 aNTA~OIGH, a5,
Vol. 62, No.4 #E#HH (2009) pp.221-225.

® JIAR, ERRLKSSE 2 OB AT
XA BRERMA~OIEH, i TRaEE,
Vol. 75, No. 9 ##EME (2009) pp.1069-1070.

® Mk, IR, BFEETBEZADORH Y
a2 b—Ta VHAR, BAREBR TSRS,

Vol. 49, No. 3 #HHE (2010) pp.160-166.

(Fse®R] G291

[1] S. Umezu, K. Katahira, H. Ohmori and H._
Kawamoto, New Fabrication Techniques
Utilizing Electrostatic Inkjet Phenomena,
Proc. of the euspen International Conf., Zu-
rich (2008) pp.443-447.

[2] T.Miwa, M. Teshima, T. Sugiyama, Y.
Ochiai and H. Kawamoto, Dynamics of
Toner Particles in Magnetic Sin-
gle-Component Development System,
PPIC'08/Pan-Pacific Imaging Conf. '08,
Tokyo (2008) pp.128-131.

[3] H.Kawamoto (Key Note Speech) Numeri-
cal Simulation of Electrophotography
Processes, NIP24: International Conf. on
Digital Printing Technologies, Pittsburgh
(2008) pp.10-13.

[4] H.Kawamoto, Bead-Carry-Out Phenome-
non in Two-Component Development Sys-
tem of Electrophotography, NIP24: Interna-
tional Conf. on Digital Printing Technolo-
gies, Pittsburgh (2008) pp.309-312.

[5] H.Kawamoto, Direct Observation and Nu-
merical Study on Dynamics of Toner Par-
ticles in Magnetic Single-Component De-
velopment System of Electrophotography,
NIP24: International Conf. on Digital
Printing Technologies, Pittsburgh (2008)
pp.325-328.

[6] H.Kawamoto, Three-Dimensional Forma-
tion of Magnetic Micro Gel-Beads for Tis-
sue Engineering, DF2008: Digital Fabrica-
tion Processes Conference, Pittsburgh
(2008) pp.476-479.

[7] K. Tada and H. Kawamoto, Stability Analy-
sis of a Drop Generation from a Nozzle in
an Electric Field, DF2008: Digital Fabrica-
tion Processes Conference, Pittsburgh
(2008) pp.291-294.

[8] JA, VUM, &, MEEE, ZH, JIA, #
BA IV xy MRREFM LI~ A
7 v R, BEARE 2 2008 SRR S,
REIEER (2008) pp.271-272.

[9]1 JUA, \EFEEHIM, HERES 2008 4
JEER RS, BRI (2008) pp.300-301.
[10] JIA, 3, T, L—FFV 202
TR T 7V BUERICEIT 5% v U
TR DB, BEMCES B
st G DD2008, H

(2008) pp.186.

[11] K, JIA, B35, #k, BEr5EEO
AR T 7 VBUERIZEIT 5% v U
7 812, Imaging Conference JAPAN 2008
Fall Meeting, Kyoto (2008) pp.25-27.

[12] AuF8, Wail, &, M, JIAR, B



7V xy MG ERM L~ A 7 vk
[, Imaging Conference JAPAN 2008 Fall
Meeting, Kyoto (2008) pp.85-88.

[13] &M, 74, ZH, JIK, fHES 7Y
= MRREFRIH LTz~ A 7 e,
W BRSO 48 (RIS B AR
WFZEs 3R E 22, K7 (2009) pp.117-118.

[14] JILA, (IKHEGRE) §#EA 7 o=y M
Gz~ A 7 mMTA~OIH, HARME
Mett e ) 7 7 A N —higEs (5 2
[E]) WFFEB 2, KB (2008).

[15] T. Miwa, T. Sugiyama, W. Furuichi and H._
Kawamoto, Analysis of Non-Magnetic Sin-
gle Component Development System in
Electrophotography, IIP/ISPS Joint
MIPE2009, Tsukuba (2009) pp.401-402.

[16] N. Yoshida, M. Nishiura, K. Tada and H.
Kawamoto, Electrostatic Inkjet for Micro-
Film Formation, IIP/ISPS Joint MIPE2009,
Tsukuba (2009) pp.403-404.

[17] T. Murakami, S. Iesaka, T. Adachi and H._
Kawamoto, Bead Carry-Out in Two- Com-
ponent Magnetic Development System of
Electrophotography, IIP/ISPS Joint
MIPE2009, Tsukuba (2009) pp.405-406.

[18] K. Tada, M. Nishiura, N. Hara, K. Maruo, N.

Yoshida and H. Kawamoto, Electrostatic
Inkjet for Micro-Film Formation by Spray-
ing Viscous Liquid, ITP/ISPS Joint
MIPE2009, Tsukuba (2009) pp.247-248.

[19] H. Kawamoto and S. Iesaka, Dynamics of
Toner and Carrier Particles in Two- Com-
ponent Development System used in Elec-
trophotography, NIP25: International Conf.
on Digital Printing Technologies, Louisville
(2009) pp.237-240.

[20] K. Tada, M, Nishiura, N. Hara, K. Maruo, N.

Yoshida and H. Kawamoto,
Drops-on-Drops Micro-film Formation by
Stable Electrostatic Jets, DF2009: Digital
Fabrication 2009, Louisville (2009)
pp-390-393.

[21] &H, ZH, UK, #EA 27Ty b
B ZFH LT-~A 7 vk, Imaging
Conference JAPAN 2009 Fall Meeting,
Kyoto (2009) pp.45-48.

[22] I, ¥, EAS, FE, IR, EFE
HO a7 7 BB IT A X
¥ U T BUEA~D AC HEBE O,
B TIP2010 5 - FNRE - A A AR
FIRETEZ . BAU (2010) pp.154-158.

[23] ZH, BH, =g #HH, LB, JIAE,

~ VT ) RN X0 BEEE ST

(XD~ A 7 a ki, HRT2 11P2010
T - HEE - AE RS PTRR T S ROR
(2010) pp.236-240.

[24] H. Kawamoto, T. Sugiyama and W. Furuichi,
Doctor Process of Toner Layer in Non-
Magnetic Single-Component Development
System in Electrophotography, NIP26: In-
ternational Conf. on Digital Printing Tech-
nologies, Austin (2010) pp.213-215.

[25] K. Tada, K. Maruo, N. Endo, N. Yoshida
and H. Kawamoto, Micro-Film Formation
by Multi-Nozzle Electrostatic Jets, DF2010:
Digital Fabrication 2010, Austin (2010)
pp-297-300.

[26] Z M., SR, =ik EHH, A, #HFEA
v Y=y MBIGIZ L DHEREMER B O
~A 7 v, Imaging Conference JA-
PAN 2010 Fall Meeting, 5{#5 (2010)
pp-89-92.

[27] #i0, =8, Fk, JIK EFFED
AR T 7 VB AT KTBT D
Edge Effect 1%, Imaging Conference
JAPAN 2010 Fall Meeting, 5U#5 (2010)
pp.21-24.

(28] Z, JIIA, BEFEED WRSHKRT 7
VBT AT LD I ab— g v 1k
B2 TIP2011 15 - FNRE - S FERR D
FHEETHZS . O (2011).

[29] JILAR, i, i, B EEOIFERME 1
ABUGRIZE T D M F—BD K7 4
—7u A BEIREES IP2011 fF# - A0
AE - MG TP =, AU (2011).

(&) GF 1)
Wi e JUAR (i) BRI S, &
FEH—7ntAL v alb— 3 2—(2009)
250.

(Z D)
A I
http://www.kawamoto.mech.waseda.ac.jp/kawa/

6. AFFERERE

(D MFgEREE

JIIA  J54T (KAWAMOTO HIROYUKI)
RFGH K - B T2k - #ow

WFgeE 25 : 50318763



